particularly attracted their attention. These features also attracted older children's attention, but older children predominantly allocated their attention to television content on the basis of nonsalient (e.g., moderate character action) and content features (e.g., letters/numbers, meaningful dialogue). The attentional shift from salient to nonsalient and content features started between 1.5 and 2.5 years of age.
employed by television producers, children's attention to the screen is guaranteed, and their comprehension and retention automatically follow. In short, the reactive model of television viewing argues that the direction of influence points from program features to attention and comprehension (for a discussion, see Anderson & Pugzles Lorch, 1983; Huston & Wright, 1983) .
In the early 1980s, the reactive model of cognitive television effects was increasingly criticized. Several studies conducted at the time demonstrated that young children's attention to television was not exclusively determined by salient program features (e.g., Anderson, Pugzles Lorch, Field, & Sanders, 1981; Pugzles Lorch, Anderson, & Levin, 1979) . Attention was shown to be a result of a confluence of factors, including program comprehensibility (Anderson et al., 1981; Campbell, Wright, & Huston, 1987; Pingree, 1986; Pugzles Lorch et al., 1979 ), the cognitive-developmental level of the child (Calvert, Huston, Watkins, & Wright, 1982; Huston, Wright, Rice, Kerkman, & St. Peters, 1990) , and program features (Alwitt, Anderson, Pugzles Lorch, & Levin, 1980; Calvert et al., 1982; Campbell et al., 1987; Susman, 1978) . According to this adjusted, active model of television viewing, children use their existing comprehension schemata, their viewing expectations, as well as program features to guide their attention to the screen (Anderson & Pugzles Lorch, 1983) .
The home observation study reported in this article is grounded in the active model of television viewing. Our aim was to investigate how young children's attention to television entertainment varies by age, program difficulty, and the presence of a number of specific auditory, visual, and content features of the programs shown to the children. We observed children between 6 and 58 months old while watching television in their natural home environment. We presented them with a videotape consisting of segments of the news, Sesame Street, Teletubbies, Lion King II, and a block of commercials aimed at children and adults. The videotape was divided into scenes, which were analyzed on program difficulty and the presence of a series of auditory, visual, and content features known to stimulate young children's attention. For each scene of the stimulus tape, we coded how much attention it attracted.
The rationale of our study is both pragmatic and theoretical. There is currently a worldwide trend to design children's entertainment programs for ever younger age groups. Although some marketers and program producers may have gathered valuable information about what infants and toddlers appreciate in entertainment programs, their findings are not generally accessible, neither to other program producers nor to academic researchers. On a pragmatic level, our findings could help people involved in the production of children's programming to improve their knowledge about the specific auditory, visual, and content features of children's programs that may stimulate the attention of children in different age groups.
On a theoretical level, our results may contribute to cognitive developmental theories on infants' and toddlers' attention to television content. It has often been found that children are selective in their attention from the first day of life (Ruff & Rothbart, 1996) . However, despite growing evidence that infants and toddlers are regular television viewers (e.g., Cupitt, Jenkinson, Ungerer, & Waters, 1998; Lemish, 1987) , there is still a paucity of research into young children's attention to television content. With some exceptions (e.g., Hollenbeck & Slaby, 1979; Ruff, Capozzoli, & Weissberg, 1998) , research on children's attention typically involves experimental or observational studies among (older) preschoolers (Alwitt et al., 1980; Anderson et al., 1981; Calvert et al., 1982; Campbell et al., 1987; Huston et al., 1990; Pugzles Lorch et al., 1979; Pugzles Lorch & Castle, 1997) or survey studies in which parents act as respondents (e.g., Cupitt et al., 1998) .
Our study is the first observation study that systematically investigates and compares the visual attention to television entertainment of infants, toddlers, and preschoolers. It is also the first study that uses content analysis of the stimulus materials to understand and explain attentional effects and developmental differences. Content analysis has been underutilized in effects research. Especially when used in combination with audience research, it can provide a rich and valuable tool for predicting and understanding audience effects (e.g., Riffe, Lacy, & Fico, 1998) . In this study, we extensively content analyzed the stimulus tape on program difficulty, program pace, and the presence of 36 auditory, visual, and content features in each scene. The results of this analysis were used to understand and explain our child observations.
Attention and Stimulus Complexity: The Moderate-Discrepancy Hypothesis
In the past decades, several media-effects researchers have suggested that the concept of optimal level of stimulation (Berlyne, 1971; Dember & Earl, 1957; Greenberg & O'Donnell, 1972) might be central to understanding young children's attention to television (Anderson & Pugzles Lorch, 1983; Husson, 1982; Huston & Wright, 1983; Watts & Welch, 1983) . These authors assume that young children prefer to look at stimuli that they can at least partially incorporate into their existing comprehension schemata and that they show less preference for extremely simple or extremely complex stimuli.
This moderate-discrepancy hypothesis (McCall, Kennedy, & Applebaum, 1977; Siegler, 1998) predicts that at any given age, a moderate level of stimulus complexity is preferred and that this level increases as the child matures.
The moderate-discrepancy hypothesis predicts an inverted-U-shaped relationship between program comprehensibility and attention-that is, children's attention should be highest for television content that departs only slightly from what they know or are capable of (Anderson & Pugzles Lorch 1983; Huston & Wright, 1983; Watts & Welch, 1983) . The moderatediscrepancy hypothesis offers a viable explanation why children's attention to television content changes so significantly from infancy to the preschool years. After all, the perceived simplicity and complexity of television content changes dramatically as children mature. Television content that is only moderately discrepant and therefore attractive to a 1-year-old may be overly simple and thus unattractive to a 5-year-old.
The moderate-discrepancy hypothesis has received mixed support in television-effects research. Experimental studies that operationalized program incomprehensibility in clearly perceptual ways-for example, by using foreign or backward speech or speech without clear referents-demonstrated results in agreement with the hypothesis (Anderson et al., 1981; Pingree, 1986; Pugzles Lorch et al., 1979) . However, in studies that operationalized program incomprehensibility in less clearly perceptual ways-for example, by editing bits in a random order or by varying program pace and auditory repetition-the moderate-discrepancy hypothesis received less support (Anderson et al., 1981; Campbell et al, 1987; Pingree, 1986) .
A first aim of this study was to investigate the effects of program difficulty on young children's attention to the screen. Our naturalistic approach differed in several respects from earlier experimental studies. Not only did we observe children in their natural home environment, but we also compared children's attention to various existing children's programs designed for different age groups (i.e., Teletubbies, Sesame Street, Lion King II) . Segments of these programs were first rated by adults on comprehensibility and were then shown to children in different age groups. We expected that the least difficult program segments would attract the attention of the youngest children in particular, whereas the most difficult program segments would attract the attention of the older children:
Hypothesis 1: Older children will pay more attention to the relatively difficult program segments, whereas younger children will pay more attention to the relatively easy program segments.
Attention and Program Features
Research into young children's television viewing usually distinguishes between three types of program features that may stimulate attention: auditory, visual, and content features. In the 1980s, the term "formal features" was coined to describe the first two features. Formal features are the auditory and visual features of programs that result from production and editing techniques (Huston et al., 1981) . Rapid character movement, special effects, music, and peculiar sounds are examples of formal features. Child or adult dialogue, irrespective of its content, is also regarded as a formal feature (Calvert et al., 1982; Huston et al., 1981) . Several studies have shown that young children's attention is positively associated with program features like applause, animated characters, child voices, laughter, music, and peculiar sounds (Alwitt et al., 1980; Anderson & Levin, 1976; Calvert et al., 1982; Campbell et al., 1987; Lemish, 1987) . However, the effects of program features on attention seem to depend largely on children's cognitive-developmental level. It has been observed that infants and toddlers are mainly attracted to salient formal features, such as rapid character movement, special visual effects, and sound effects. Older toddlers and preschoolers seem to use both salient and nonsalient formal features as well as content features to allocate their attention to the screen (e.g., Bickham, Wrigtht, & Huston, 2001; Calvert et al., 1982) .
The developmental shift in attention from salient to nonsalient and content features is in agreement with general theories on attention in early childhood (e.g., Ruff & Rothbart, 1996) . These theories assume that the first year of life is characterized by an "investigative/orienting" attention system in which children primarily orient to salient stimuli. In the second year of life, children's attentional selectivity seems to become less influenced by salience and more by what is intrinsically interesting or attention-worthy (Ruff & Rothbart, 1996) .
According to Lang (2000) , two general types of television stimuli usually activate the attention of viewers: (a) stimuli that are relevant to the goals and needs of the viewer and (b) stimuli that are novel, unexpected, or representative of change in the environment. The first type of stimuli is assumed to vary according to developmental level. After all, television content that is relevant to the goals and needs of infants and toddlers may not be relevant to the needs of older children. For example, children's entertainment programs with a slow pace, lots of repetition, and a familiar context preeminently satisfy the needs of toddlers, whereas more fast-paced programs with adventurous or "dangerous" contexts are more likely to fulfill the needs of preschoolers and older children (see Valkenburg & Cantor, 2000 , for a review).
The second type of television stimuli, which is often accompanied by salient formal features, is assumed not to differ according to developmental level. This type of content is assumed to call on the orienting reflex of humans (Siegler, 1998) . When people, both children and adults, are confronted with, for example, a visual surprise or a loud noise, they orient their attention to it, even before they identify what it is. Research has demonstrated that younger and older children do not differ so much in the stimuli that grab their attention but that they do differ significantly in the stimuli that hold their attention (Cohen, 1972; Siegler, 1998) . To investigate these developmental differences in children's attention to the screen, we formulated the following hypothesis:
Hypothesis 2: Infants will primarily attend to salient formal features, whereas toddlers and preschoolers will attend to both salient and nonsalient formal features and to content features.
The Feature/Signal Hypothesis
The active model of television viewing does not deny that program features play an important role in directing children's attention to the screen (Calvert et al., 1982; Campbell et al, 1987; Pugzles Lorch & Castle, 1997) . However, it assumes that children actively and purposely use these program features to allocate their attention to television content that is comprehensible and/or attention-worthy (Bickham et al., 2001; Calvert et al., 1982; Campbell et al., 1987) . The feature/signal hypothesis (Huston & Wright, 1983) , which was formulated to investigate this assumption, proposes that children progressively learn to use certain program features as signals for choosing television content that will potentially be interesting to them (Campbell et al., 1987) . As children mature, they start to recognize the program features that are linked to attention-worthy content and use these features to allocate their attention. For example, animated voices or peculiar sounds will be recognized as signals of a children's entertainment program. By contrast, an adult male voice or adult dialogue will signal a potentially uninteresting and adult-oriented program, such as the news (Campbell et al., 1987) . The feature/signal hypothesis has received empirical support in a study by Campbell et al. (1987) among kindergarten children in which the program format (child-oriented vs. adult-oriented) of educational messages was varied experimentally. The child-oriented versions used animated characters and animated voices, whereas the adult-oriented versions used real-life characters and an adult male voice to convey the information. As anticipated by the authors, the child-oriented versions elicited significantly more attention than the adult-oriented versions.
Our study was designed to investigate when and to what extent children use program features to allocate their attention to television. In our stimulus tape, we alternated program segments with features signaling adultoriented content with those signaling child-oriented content. We investigated if, how, and at what age children use the features in these program segments to turn their attention to the screen. Because the feature/signal hypothesis has only been investigated among kindergarten children, the existing evidence is too scarce to formulate a specific age-related hypothesis. Therefore, we formulated the following research question: Method Sample Fifty children, 25 of each sex, participated in the study. The age of the children ranged from 6 to 58 months. All children were White and primarily from urban and suburban lower-and middle-class backgrounds. With the exception of one child, all children came from two-parent families. Approximately 42% of the parents had some or completed high school, 34% were college graduates, and approximately 22% had a graduate degree. The participating families were recruited via daycare centers and preschools. Parents received an introductory letter that mentioned the possibility of observation in the home, described the exact procedure, and requested participation. A subsequent telephone call was made to inquire whether the family was willing to participate and to ensure that a TV set and video recorder were available in the home. When approval was granted, an appointment was made to visit the family.
All the children in our sample, even the youngest, watched television on a daily basis. Twenty-six percent of the children watched television between 10 min and 15 min a day, 22% between 15 min and 30 min a day, 36% between 30 min and 1 hr, and 16% between 1 and 2 hrs a day. For purposes of analysis, the children were divided into four age groups: 6-to 18-month-olds (n = 10), 19-to 35-month-olds (n = 15), 36-to 48-month-olds (n = 13), and 49-to 58-montholds (n = 12).
Procedure
All families were visited during the morning or afternoon. In 39 families (78%), only the mother was present; in seven families (7%), only the father; and in two families (4%), both the mother and father. During each visit, a female researcher talked with the parent for a while, after which she asked him or her to complete a questionnaire about the television-viewing habits of their child. While the parent filled in the questionnaire, the researcher played with the child. After approximately 1 hour, the researcher put the videotape into the recorder.
Children's attention to the program segments was coded during the family visits. For each of the 64 scenes, the visiting researcher coded whether the child had no eyes on the screen (EOS = 0), brief or orienting eyes on the screen (EOS = 1), or sustained eyes on the screen (EOS = 2).
In all homes, there were toys available in the room. When a child wanted to play with the toys while the videotape was running, this was not discouraged. When the child started to communicate with the researcher while the videotape was running, the researcher interacted with the child and responded to his or her questions. The researcher never guided the child's attention to the television set. The parents were instructed not to do so either. The parents were allowed to stay in the room, walk in and out of the room, and answer questions of the child. At the end of each visit, each child was presented with a small gift.
Stimulus Materials
Children were shown a 38-min color video tape, which respectively included 8 min 19 s of the news, 11 min 25 s of Sesame Street, 4 min 47 s of commercials aimed at adults (e.g., coffee, washing powder) and children (e.g., Barbie, Baby Born, Winnie the Pooh, Coca Cola), 9 min 0 s of Teletubbies, and 4 min 30 s of Lion King II. All children were shown the program segments in the same order. The videotape started with an episode of the news because we did not want to direct the child's attention to the television when the videotape was started. Children watched segments of the news, Sesame Street, Teletubbies, and Lion King II, in that order, with the block of commercials inserted between the Sesame Street and Teletubbies segments.
We presented the program segments to the children in a fixed order because we wanted to start all stimulus tapes with the same nonattentionworthy news segment, and to alternate attention-worthy segments with nonattention-worthy segments. The fixed-order presentation enabled us to depict the real-time fluctuations in attention within each of the four age groups, as predicted by the feature/signal hypothesis. We did not consider it necessary to vary the program order, because it was not our aim to have children watch all successive program segments of the stimulus tape. In fact, we did our utmost to create a "distractive" viewing situation in which children did not automatically start to watch television as soon as the videotape was started, as is often the case in experimental studies. A more distractive setting made it easier for us to observe when children started to pay attention to the screen and when they stopped doing so.
Because we wanted to investigate the exact program features that may attract children's attention to television content, the videotape was subjected to a content analysis. First, we divided all program segments into scenes, with a scene transition defined as any change in character composition, setting, or story issue. The videotape consisted of 64 scenes that ranged in duration from 10 s to 75 s. The news consisted of nine scenes, Sesame Street of 22 scenes, the 11 commercials of 12 scenes, Teletubbies of 20 scenes, and Lion King II of 7 scenes. Of the news, only the last two scenes were coded, the first scenes being used to familiarize the child with the fact that the television was on.
Coding of Stimulus Tape
To investigate which program features are linked to children's attention, each scene was coded for the presence or absence of 36 auditory, visual, and content features known to stimulate infants', toddlers', and preschoolers' attention to television content. These features were derived from earlier studies into young children's attention to television content (Alwitt et al., 1980; Anderson & Levin, 1976; Calvert et al., 1982; Lemish, 1987) . They are listed below in alphabetical order:
• Auditory features: Adult female voice, animated voice, animated dialogue, applause, auditory repetition, baby sound, child voice, laughter, music, peculiar sound, singing.
• Visual features: Adult female, affection/snuggle, animal, animated character, baby, bright colors, cartoon character, chase/pursuit, child, dancing, moderate character movement, physical humor, rapid character movement, special camera technique, special visual effect, toys, transformation, visual repetition, visual surprise.
• Content features: Food/candies, instructional speech, letters/numbers, meaningful dialogue, play, verbal humor.
In addition to the program features, the two coders also counted the number of cuts per scene, which is considered a valid indicator of program pace (Huston et al., 1981) and program difficulty (Campbell et al., 1987) .
Two researchers each coded half of the 64 scenes. Twenty-five percent of the scenes were coded by both researchers, which resulted in satisfactory intercoder reliabilities. Thirty-three kappas were higher than .77, and 3 kappas (peculiar voice, verbal humor, and visual repetition) were higher than .64. It must be noted, however, that Cohen's kappa is a conservative reliability measure because it corrects for change agreement (Cohen, 1960) . For example, our kappa of .64 for visual repetition was the equivalent of an 87.5% proportional intercoder agreement.
Finally, we asked four coders to rate the six program segments on difficulty. The coders were asked to rank the program segments from 1 (least difficult segment) to 6 (most difficult segment). The coders were instructed to think of linguistic complexity, program pace, and number of repetitions when making their judgments. The intercoder reliabilities of difficulty were 100% for the news, Sesame Street, commercials aimed at adults, and Teletubbies. The intercoder reliabilities for Lion King II and the children's commercials were 75% (three coders rated Lion King II as 4 and the children's commercials as 3, whereas one coder coded Lion King II as 3 and the children's commercials as 4).
Results of Content Analysis of Program Segments
As Table 1 shows, the news (average difficulty ranking [ADR]: 6.0), commercials aimed at adults (ADR: 5.0), and Lion King II (ADR: 3.8) were respectively ranked as the most difficult programs, whereas the commercials aimed at children (ADR: 3.3), Sesame Street (ADR: 2.0), and Teletubbies (ADR: 1.0) were respectively ranked as the easiest programs. The correlation between cuts per scene and the difficulty rankings was only r = .04. However, when the news was removed from this analysis, the correlation between cuts per scene and the difficulty rankings increased to r = .58, suggesting that in the case of children's entertainment programs, cuts per scene is a valid indicator of program difficulty.
The Teletubbies segment included by far the most auditory features known to attract the attention of young children, followed closely by the Lion King II segment. Seventy percent to 90% of the Teletubbies scenes included auditory repetition, child voices, laughter, music, and peculiar sounds. In addition, 100% of the Lion King II scenes contained laughter, and more than 60% contained child voices, auditory repetition, and music. The children's commercials also used many auditory features: 100% of the children's commercials used music, and 60% used peculiar sounds. As expected, the news did not contain any of the auditory attributes that may stimulate young children's attention. The Sesame Street segment and the commercials aimed at adults also used relatively few auditory features known to stimulate young children's attention. The children's commercials most frequently employed visual features that stimulate children's attention, such as physical humor, special camera techniques, visual repetition, and visual surprise. Bright colors were used in 100% of the Sesame Street and Teletubbies scenes and in 80% of the children's commercials. Rapid character action was most prominent in the Lion King II segment, followed by the children's commercials. Low or moderate character action was most prominent in the news, commercials aimed at adults, and Sesame Street. The news did not contain any other visual features that may stimulate children's attention.
The Sesame Street segment contained the most content features that may stimulate children's attention, such as food/candies, meaningful dialogue, play, and verbal humor, whereas Teletubbies contained the most letters and numbers.
Results

Children's Attention to the Program Segments
To investigate which program segments attracted most attention among the four age groups, we performed a repeated-measures MANOVA, with attention to the six respective program segments (news, Sesame Street, commercials aimed at adults and children, Teletubbies, and Lion King II) as a within-subjects factor and age group (6-18 months, 19-35 months, 36-48 months, and 49-58 months) as a between-subjects factor.
The MANOVA yielded a significant main effect of program segment, F (5, 42) = 31.52, p < .001, η 19. These main and interaction effects are modeled in Figure 1 . The respective program segments are presented on the x-axis. Attention levels of each age group to the respective program segments are presented on the y-axis.
A separate MANOVA with gender as a between-subjects factor did not yield a main effect of gender on attention nor was there a significant interac-tion effect of gender and program segment, F(1, 48) = 0.00, p = .99, η 2 = .00; F(5, 44) = 0.20, p = .96, η 2 = .02. As Figure 1 shows, attention increased significantly by age group. Post hoc comparisons revealed that attention among 6-to 18-month-olds was significantly lower than attention among the 36-to 48-month-olds (p < .01) and 49-to 58-month olds (p < .001) and marginally lower than attention among the 19-to 35-month-olds (p < .10). There were no significant differences in attention to the screen between the two oldest age groups (p= .97).
Our first hypothesis stated that older children would pay more attention to the relatively difficult program segments (i.e., the news, commercials aimed at adults, and Lion King II), whereas younger children would pay more attention to the relatively easy program segments (i. 
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Street, and the children's commercials). This hypothesis received support. Although older children paid significantly more attention to the news than younger children, this program segment did not attract much attention in any of the four age groups. The commercials aimed at adults also received relatively little attention in all four age groups, probably because both the news and the adult commercials were too difficult for all age groups in our sample. The Lion King II, ranked as the third most difficult program, did lead to significant age interactions. In the two older age groups, the Lion King II led to increases in attention in comparison to the preceding segment of Teletubbies (t = 2.07, p < .05; t = 1.92, p < .05, one-tailed), whereas in the youngest two age groups, this program led to decreases in attention in comparison to the preceding Teletubbies segment (t = 1.69, p < .10; t = 1.47, p < .10, one-tailed). This result is in agreement with the moderate-discrepancy hypothesis. Although the auditory and visual features used in the Lion King II segment were similar to those used in the easier Teletubbies segment (see Table 1 ), the Lion King II segment attracted relatively less attention in the youngest age groups. Lion King II is probably too fast paced and complex for 6-to 18-month-olds and 19-to 35-month-olds to attract much attention.
Children's attention to Teletubbies, the easiest segment, also led to significant age interactions in agreement with the moderate-discrepancy hypothesis. In the youngest age group, this program resulted in a slight increase in attention (t = 1.46; p < .10, one-tailed), whereas in the two oldest age groups, this program led to decreases in attention in comparison to the preceding children's commercials (t = 2.00, p < .05; t = 2.80 , p < .01, one tailed). Sesame Street, which was rated as the second easiest program, led to relatively high attention in each of the age groups but particularly in the three oldest age groups.
In summary, the moderate-discrepancy hypothesis was supported by our results in two ways. First, the two most difficult programs, the news and commercials aimed at adults, resulted in low attention in all four age groups, probably because these programs are beyond the comprehension levels of all children in our sample. The less difficult program segments (Lion King II, commercials aimed at children, Sesame Street, and Teletubbies), which are more likely to result in differential attention levels, resulted in age interactions consistent with the moderate-discrepancy hypothesis.
Attention to Specific Scenes
Our second hypothesis stated that infants would primarily attend to salient formal features, whereas toddlers and preschoolers would attend to both salient and nonsalient formal features and content features. To investigate this hypothesis, we investigated the mean attention levels to each of the 64 scenes for each of the four age groups. Table 2 presents the three scenes that drew the most attention in each age group. It must be noted, however, that it was impossible to identify the most attention-drawing scenes for the oldest age group simply because too many scenes attracted sustained attention in this age group. More specifically, 13 out of 64 scenes attracted sustained attention of 100% of the 49-to 58-month-olds (M EOS = 2.00; SD = 0.00), and 17 out of 64 scenes attracted sustained attention (M EOS = 1.92; SD = .29) of 92% of these children. Table 2 therefore only presents the scenes that attracted the most attention in the three youngest age groups.
As Table 2 shows, there is remarkable consistency in the scenes that attracted the most attention of the 6-to 18-month-olds. All of these scenes included the same salient auditory features: applause/cheering, auditory repetition, laughter, music, singing, and/or peculiar sounds. The three scenes were also very similar in their visual features, all containing animated characters, bright colors, and some salient visual features, such as rapid character action, special visual effects, and/or visual surprises.
As anticipated in Hypothesis 2, the scenes that attracted most attention among the 19-to 35-month-olds contained fewer salient auditory and visual attributes than those that attracted the attention of the younger children. All the scenes contained low or moderate character action and fewer visual effects in comparison to those that appealed to the youngest age group. As for content features, all scenes contained food/candies, and two out of three scenes included letters and/or numbers and meaningful dialogue between animated characters.
The scenes that drew the most attention of the 36-to 47-month-olds are also in agreement with Hypothesis 2. They contained few salient auditory and visual features, and they all contained relatively difficult content features, such as meaningful dialogue and instructive speech.
The Feature/Signal Hypothesis
Our research question asked at what age children start to use program features to guide their attention to the screen and how this differs by age. To investigate this question, we performed a repeated measures MANOVA on children's attention to the opening scenes of each of the program segments, with attention to the scenes as a within-subject factor and age group as a between-subject factor.
Investigating attention to the opening scenes of the different program segments enabled us to examine whether children use the child-oriented and adult-oriented program features of these scenes as signals to allocate their Note. For the 49-to 58-month-olds, it was not possible to present the scenes that drew most attention, because too many scenes attracted sustained attention among 100% of the children. 11. These main and interaction effects are modeled in Figure 2 . The opening scenes of each of the respective program segments (Sesame Street, commercials aimed at adults, commercials aimed at children, Teletubbies, and Lion King II) are presented on the x-axis. Attention levels of each age group to the respective scenes are presented on the y-axis. Post hoc comparisons indicated that the oldest two age groups did not differ in their attention levels for any of the 17 scenes, F(1, 23) = .57, p = .46, η 2 = .02. Therefore, results for these two age groups are pooled for reasons of clarity.
As Figure 2 shows, attention to the opening scenes clearly seemed to be a function of both children's age and the program features. For all age groups, the first scene of Sesame Street, which was shown right after the news, led to extreme increases in attention. For the three oldest age groups, these attention levels increased even more after the opening scene, suggesting that the child-oriented program features in the opening scene had given them a signal to continue watching. In all age groups, the commercials aimed at adults led to sharp decreases in attention, especially in the youngest age group. However, the commercials aimed at children once again led to increases in attention, although only in the three oldest age groups. The three children's commercials were for Barbie, Baby Born, and Ramses II, and although these commercials contained a lot of child-oriented program features (see Table 1 ), their relatively high stimulus complexity and high number of cuts (M = 14.4 cuts per commercial) probably caused the youngest children to stop paying attention.
Teletubbies led to an increase in attention in the youngest age group and to a decrease in attention in the oldest three age groups. In the youngest age group, attention to Teletubbies further increased after the opening scene, suggesting that the specific Teletubbies program features motivated them to pay even more attention to this program segment. Finally, whereas the opening scene of Lion King II led to drops in attention in the youngest two age groups, it resulted in an opposite pattern among the oldest two age groups. In summary, our results clearly showed that even infants are able to use certain program features to start and stop paying attention to the screen.
Discussion
A first aim of our study was to investigate the effects of program difficulty on children's attention, as indicated by the moderate-discrepancy hypothesis. Unlike earlier experimental studies, we did not operationalize program difficulty by using backward or foreign speech or by varying program pace and auditory repetition. Rather, we exposed children of four age groups to an identical series of program segments that differed in program pace, auditory repetition, and program difficulty. We subsequently coded children's attention to each of the scenes of the program segments.
Most of our results agreed with the moderate-discrepancy hypothesis and earlier experimental studies on the effects of program difficulty on children's attention (Anderson et al., 1981; Pingree, 1986; Pugzles Lorch et al., 1979) . The program segments designed for adults (the news and commercials aimed at adults) did not attract much attention in any of the four age groups in our sample. However, the program segments designed for children all led to significantly different responses between age groups. The easiest segment, Teletubbies, attracted relatively high attention among the 6-to 18-montholds. The most difficult segment, Lion King II, drew relatively high attention in the two oldest age groups. Remarkably, the Lion King II segment did not significantly differ from the Teletubbies segment in its use of auditory and visual features known to attract young children's attention (e.g., auditory repetition, child voices, laughter, peculiar sounds, bright colors; see Table 1 ). This similarity in program features suggests that it is not the nature of the program features that is responsible for the differential attentional responses to Teletubbies and Lion King II but rather differences in stimulus complexity.
Finally, the children's commercials attracted relatively high attention from children in the three oldest age groups. Among the youngest age group, they led to a drop in attention, probably also because of the high level of stimulus complexity, which may go beyond the information processing capacity of this age group.
Our results showed that the attention patterns of the oldest two age groups were exactly identical. This result is in agreement with developmental theories of attention and earlier research findings. According to Ruff et al. (1998) , attention to television seems to change most in the period from 2.5 to 3.5 years (see also Anderson & Pugzles Lorch, 1983) . By around 3 years of age, children seem to attend to their self-selected children's entertainment programs to about the same degree, and from this age onwards, individual differences seem to become more important than age differences (Ruff et al., 1998) .
A second aim of our study was to investigate which scenes and program features particularly attracted children's attention. Based on earlier studies, we expected that the youngest age groups would pay relatively high attention to salient formal features, whereas older children would be attracted to nonsalient formal features and content features (Hypothesis 2). Our results were highly consistent with developmental theories on the effects of program features. The scenes that attracted most attention from the 6-to 18-montholds all predominantly used salient formal features, such as applause, laughter, peculiar sounds, rapid character action, and visual surprise. The scenes that attracted the attention of 1.5-to 3-year-olds still contained salient formal features. However, they were also characterized by nonsalient features (e.g., low/moderate character action) and content features (e.g., letters/ numbers, food/candies and meaningful dialogue). This attentional shift from salient to nonsalient and content features was even more visible among the 3-to 4-year-olds, who seemed to allocate their attention predominantly on the basis of nonsalient and content features.
Our results suggest that the developmental shift in attention from salient to nonsalient and content features starts between 1.5 and 2.5 years of age. These results are in agreement with general attentional theories that assume that in the second year of life, children's attentional selectivity seems to become less influenced by salience and more by what is intrinsically interesting or attention-worthy (Ruff & Rothbart, 1996) .
A third and final aim of our study was to investigate at what age children start to use program features to guide their attention to television content. In our stimulus tape, we alternated program segments with features signaling adult-oriented content with those signaling child-oriented content. By investigating children's attention to the opening scenes of each program segment, we were able to assess whether or not the first scenes signaled to the child to stop or continue watching. Our results showed that even the 6-to 18-montholds used program features to allocate their attention to the screen. In all age groups, the opening scenes signaling adult-oriented content (i.e., the news and commercials aimed at adults) led to sharp decreases in attention, which was maintained in the scenes afterwards. In contrast, the opening scenes signaling child-oriented content led to sharp increases in attention in all age groups. However, the more difficult child-oriented opening scenes (i.e., Lion King II and the children's commercials) only produced increases in attention in the three oldest age groups. For the 6-to 18-month-olds, the opening scene of Lion King II and the children's commercials signaled nonattentionworthy or incomprehensible content.
Strengths and Weaknesses of the Study
Our study involved a naturalistic home observation study. Such a study inherently has its own strengths and weaknesses. One of the strongest points of our study is probably its external validity. Children were observed in their natural home environment, and all procedures were as unobtrusive as possible. Such procedures are not likely to yield results that are counterintuitive or inconsistent with commonsense knowledge and developmental theories on young children's media preferences.
However, naturalistic settings also have their own weaknesses, such as the control of data collection procedures. For example, in our study, we aimed to make a video backup of children's attention to the screen for reexamination and reliability checks. To do so, we placed a small video camera with a wide-angle lens on the television sets in the homes. However, because children appeared to be more active and energetic than anticipated, the video camera was not able to monitor them adequately. An additional unforeseen problem was that even when children's behavior took place beyond the reach of the wide-angle lens, they occasionally still had their eyes on the screen. This energetic behavior of children, which is common in naturalistic settings, made it impossible for us to perform video-based reliability checks.
As discussed in the method section, we presented each age group with an identical series of program segments. For several reasons discussed in the methods section, we did not counterbalance the order of the program segments. One could argue that the fixed program order may have limited our ability to draw conclusions based on program segments because factors such as natural fatigue could have played a role. However, the results of our study do not give any reason whatsoever to conclude that presentation order or differential fatigue influenced children's attention to the different program segments. For example, in the youngest age groups, Teletubbies attracted most attention, even though this program was shown almost at the end of the tape. In the oldest age groups, Lion King II, attracted relatively much attention, even though this program was shown at the end of the videotape. None of our results are in disagreement with developmental theories on attention and earlier research findings. Because we did not find any counterintuitive effect of the program segments, there is no reason to doubt about the validity of our findings.
In summary, although our study involved a home observation study, in which program features and program difficulty were not varied experimentally, our findings are in high agreement with earlier theories and experimental research on young children's attention to television content. Our results clearly showed that even infants are able to use program features to allocate their attention to television content that is potentially interesting to them and to avoid content that is too complex, adult-oriented, or uninteresting to them.
